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SUMMABT 



An experimental investigation was conducted to de- 
termine the effect of counter sunk depth on the tightness 
of two types of machine-countersunk flush rivet. The 
specimens tested in this study were simple lap joints 
made "by two different riveting methods. 

The results of this invest igat ion indicated that 
roundhead rivets inserted from the back of tha joint with 
the countersunk beads formed in the driving of the rivetB 
prodv.ce tighter joints over a largo range of countorsunk 
dopths than ordinary machinj-countor sunk flush rivets. 
For a given Bheet thickness, the tightneeb of the rivets 
with the countersunk heads formed in driving is almost 
independent of the depth of countersink; whereas the 
tightness of ordinary counter sunk rivets is appreciably 
impaired by an increase in the depth of countersink. Por 
a given sheet thickness and depth of countersink, machlno- 
co ant er sunt rivets installed in the usual manner produce 
tighter joints if the heads of the rivets protrude above 
the skin surface before driving. 



INTEODUCTION 



In the course of a study of tightness and flushness 
of machine-countersunk rivets for aircraft (see reference 
1), five methods of flUBh riveting were investigated. 
The present paper gives the results of an extension of 
this study, wherein the method of riveting that gave the 
highest quality with respect to both tightness and flush- 
nesB is compared, for different depths of countersink, 
with a more commonly used method of flush riveting. The 
depth of countersink has been varied from a small frac- 
tion of the sheet thickness to nearly twice this thickness. 
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SPECIMENS AND TEST PEOCEDUES 



The type and sise of rivet used, the angle of the 
countersunk hole, the side from which the rivet is in- 
serted, and the method of riveting arc shown in figures 
1 and 2. The distinguishing features of the two rivet- 
ing methods investigated (methods C and 3 in rofurencc 
l) are: 

Method C . - The manufactured head of the countersunk 
rivet is driven with a vibrating gun whils the shank end 
is bucked rith a tar. The commercial rivet head is 
turned down in a lathe in order to control, for the dif- 
ferent countersunk dupths, the height h^ of the rivet 
head above or below the skin surface before driving. 
This height is designated as positive when the rivet head 
is above the skin surface and negative whon tho rivet 
head is below the skin surface. In this investigation, 
h-jj was mado apyroximptely 0.005, 0.000, or -0.005 inch. 

Met hod B . - The mnnuf actu.red roundhead of tho rivet 
is dri\en with a vibrating gun while the shank end is 
bucked with a bar. After the rivet is driven, the por- 
tion of the formed head that protrudes above the skin 
surface is milled off with the flush-rivet milling tool 
described in reference 2. 

The specimens consisted of two lapped sheets of 
24S-T aluminum alloy riveted together with two A17S-T 
aluminum-alloy rivets, as shown in figure 3. The sheets 
used were 0.032, 0.040, C.051, and G.064 inch thick. 

Loads were applied to the specimens through Templin 
grips with a hydraulic testing machine accurate to better 
than one-half of 1 percent. Displacements of one sheet 
with respect to the other were measured on the edges of 
the sheets op-oosite thj center of the riveted Joint by 
means of two l&-poror microscopes with filar micrometers. 
Doth the displacement unaer load and the permanent dis- 
placement remaining after removal of the load were meas- 
ured for successively increasing loeds until failure 
occurred. 
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RSSTJLTS AMD OOHOLUSIOSS 



It T78B concluded la reference 1 that a comparison of 
the quality of machine-counter sunk riveted joints 1 on the 
basis of maximum load alone is not justified; the yield 
load as p. measure of tightness is a better criterion of 
the strength quality of a flush-riveted joint. Tho yield 
load is defined as the shear load per rivet for which the 
sheets are permanently displaced an amount equal to 4 per- 
cent of the rivet diametor. This definition is arbitrary 
and corresponds, in a measure, to the arbitrary definition 
of yield point commonly specified for aircraft materials. 

In figure 4 maximum load and yield load are plotted 
against the depth of countersink. Prom this figure it is 
ooncluded that: 

1. Riveting method 2 produces flush rivets of con- 
sistently higher strength auallty than riveting method C 
for all depths of countersink investigated. 

2. Jor a given sheet thickness, the yield load for 
riveting method S Is almost independent of the depth of 
countersink; whereas, for riveting method C, the yield 
load is appreciably lowered by an Increase in the depth 
of countersink. 

3. Tor a given sheet thickness and depth of counter- 
sink, riveting method C develops better strength qualities 
when h 0 is positive than when h D is negative. 

Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Held, 7a. 



EBTEEEUOJSS 



1. Lundquist, Eugene S. , and Gottlieb, Robert: A Study 

of the Tightness and Flushness of Machine- Counter- 
sunk Rivets for Aircraft. RACAR.3. , June 1942. 

2. Gottlieb, Robert: A Flush-Rivet Killing Tool. HACA 

R.B. , June 1942. 



76'- 



\ /«" 


















v- 


/ .064 



Original rivet 




Rivet a-ffer portion 15 
removed in lathe 



Counter "junk aheei' 



Rfvet after driving, 



Sucking bar 

figure t- Riveting method C. 




Countersunk sheet 



No. 30 drill 



Original rivet 



^17 

bucking bar 




% Rivet after driving 



Vibrating gun 




Projecting portion . 
removed wrih portable 
milling tool 

Finished rivet 



Z 
> 




Figure Zr Riveting method E. 
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